Protein ADP-ribosylation and the cellular response to DNA strand breaks.
DNA strand breaks arise continuously in cells and can lead to chromosome rearrangements and genome instability or cell death. The commonest DNA breaks are DNA single-strand breaks, which arise at a frequency of tens-of-thousands per cell each day and which can block the progression of RNA/DNA polymerases and disrupt gene transcription and genome duplication. If not rapidly repaired, SSBs can be converted into DNA double-strand breaks (DSBs) during genome duplication, eliciting a complex series of DNA damage responses that attempt to protect cells from irreversible replication fork collapse. DSBs are the most cytotoxic and clastogenic type of DNA breaks, and can also arise independently of DNA replication, albeit at a frequency several orders of magnitude lower than SSBs. Here, I discuss the evidence that DNA single- and double -strand break repair pathways, and cellular tolerance mechanisms for protecting replication forks during genome duplication, utilize signalling by protein ADP-ribosyltransferases to protect cells from the harmful impact of DNA strand breakage.